Introduction: Diabetes care in deprived multiethnic inner city areas can be challenging. Old models of care need to evolve to take into account demographic change, increasing prevalence of the condition and scarcity of resources. Strategies for change: A managed clinical network was tasked with implementing the standards of the Diabetes National Service Framework. Working with patients and other stakeholders, the group developed a model of care based around enhanced diabetes care in primary care, with specialist care reserved for more complex patients. Specialist support for primary care clinicians was provided by community-based multidisciplinary team meetings held within each primary care locality (network). Structured programmes for education of patients and health professionals were provided by the specialist team. Subsequently, use of National Diabetes Inpatient Audit (NaDIA) data enabled us to attract additional resources to improve diabetes inpatient care. Outcomes: Between 2008/9 and 2012/3, completed care plans rose from 10% to 88% and attendances for retinal screening rose from 72% to 82.8%. The proportion of patients achieving a combination of blood pressure ≤140/80 mmHg and cholesterol ≤4 mmol/L rose from 35.3% to 46.1%, and mean glycated haemoglobin dropped from 62 mmol/mol to 60 mmol/mol (7.80% to 7.66%). Referrals to specialist care fell from 25 per week to six per week. NaDIA data also showed significant improvements in inpatient diabetes outcomes. Conclusions: Partnership between patients, specialists and primary care to improve diabetes care in multiethnic deprived inner city areas can achieve significant improvements in outcomes. Fundamental to the success of this approach is to hold regular clinical meetings between spe-
Introduction
In the UK there are around 4 million people with diabetes, predicted to rise to over 5 million in the next decade. 1 Diabetes complications are multisystem, placing an increasing burden on cardiovascular, renal, ophthalmological, podiatric and vascular services. Rapid growth in the prevalence of type 2 diabetes (T2D) in the UK places a significant challenge on diabetes services. At a time of significant financial constraints, the only way by which services have been able to meet the challenge of rapid growth in the prevalence of diabetes is to innovate.
Multifactorial intervention and structured personal care can reduce complications in patients with T2D. 2 The challenge of translating evidence from clinical trials into real improvements in diabetes care in the face of a growing prevalence of the disease is one faced by all services, particularly those serving deprived inner city areas. In this article we describe a journey of improvement in diabetes care in Tower Hamlets.
Tower Hamlets
Tower Hamlets is an inner London borough serving a population of approximately 260,000, of whom over 30% are south Asian and 10% are African Caribbean. 3 The borough is the third most deprived in the UK. The population is relatively young due to high birth rates, and significant numbers of children live in families dependent on benefits (45.7% in Tower Hamlets compared with 8.4% in Richmond). In terms of wider determinants of health, much of the housing in the borough is council housing (59%), and 33% of private rented accommodation is classified as 'non-decent'. The rate of crime is 37% higher than the average for London, and 23% of the working age population have no qualifications (com-pared with 12% in London).
Concerning health behaviours, 27% of the population smoke (21% nationally), although the proportion is higher among Bangladeshi males (40%). Tower Hamlets has the highest death rate attributable to smoking in London and a standardised mortality ratio for cardiovascular death of 145. 90% of the local population eat <5 portions of fruit or vegetable each day (70% nationally), and only 18% participate in sport/active recreation (21% nationally), with lowest levels in Bangladeshi females. 40% of the white population are classified as problem drinkers compared with 20% nationally. Four in 10 of the residents of Tower Hamlets adopt only one healthy behaviour (mainly alcohol abstinence).
By virtue of its high proportion of at-risk ethnic populations and significant social deprivation, there is a rapidly growing prevalence of T2D. In 2004 there were 4,040 people with known T2D on diabetes registers in the borough. By 2016 we now have 15,612 people with T2D and around 1,000 people with type 1 diabetes (T1D). At the present rate of growth there are likely to be around 25,000 people living with T2D in the borough by 2030. 4 
Diabetes services in Tower Hamlets in 2004
In 2004 it was recognised that diabetes care in the borough was suboptimal. A predominantly secondary care-based service was swamped by increasing numbers of people with diabetes being referred for routine diabetes care and follow-up. By late 2004, waiting time for a new patient appointment was approaching one year, with over 25 new referrals per week. Two diabetes nurse specialist posts were both vacant and unable to be filled. There was no formal educational programme for patients or health professionals, and poor community links. Outcomes were poor, with high rates of diabetes-related complications, and poor glucose and risk factor management. 5 
Drivers for change -the managed clinical network
It was clear that services had to change, and the publication of the Diabetes National Service Framework (NSF), 6 along with additional resources from the Quality and Outcome Framework (QOF), led to the development of a Managed Clinical Network (Tower Hamlets Diabetes NSF Implementation Board) with representatives from primary and secondary care, the Primary Care Trust, public health and people with diabetes. This board met monthly, with the remit of implementing the Diabetes NSF priorities locally. These included 100% coverage of retinopathy screening, every practice to have a register of diabetes patients to provide call and recall, structured clinical care and a personal diabetes record and care plan. The NSF identified that key steps to achieving this were to develop a local diabetes network involving all stake holders including patients, undertake a local baseline assessment of services, participate in comparative and local audit, develop a workforce skills profile and develop training and education programmes for patients and health professionals.
Following a number of patient participation groups, it became clear that people with diabetes were unhappy with local services. They identified two main areas for improvement: (1) they wished to be looked after near to their home (by their GP or nurse), but to see a specialist rapidly if they had problems; and (2) they wished to have access to information, support and education in their own language.
The Tower Hamlets Diabetes NSF Implementation Board developed a business case for additional investment into diabetes care, with the aim of increasing support to primary care to provide routine structured diabetes care for the majority of patients with T2D, and to have clear referral pathways for specific groups of patients who should have access to more specialist diabetes care. In addition, specialist support for primary care was deemed necessary, particularly for the transition period when patients were being handed back to primary care for ongoing management. Additional investment was made at a time when resources were available for transformational change in services, aiming to reduce referrals to secondary care. It is unlikely that such change could have occurred without additional resources. Importantly, however, it was recognised that diabetes services were poorly resourced in the area prior to investment.
Model of care
The model of diabetes care for Tower Hamlets is outlined in Figure  1 . A number of components to this model were developed: 1 Clear pathways for referral: We made clear which patients needed to be referred for specialist diabetes care, including T1D, pumps and transitioning patients; renal disease (chronic kidney disease stage 3b or lower with problematic diabetes control), active foot disease, pregnancy or pre-pregnancy counselling and inpatients with diabetes. 2 GP networks: All practices in Tower Hamlets were divided into locality-based networks (or clusters) comprising 4-5 practices. These networks had some additional resources to deliver 'Network Enhanced Services' (NES). The Diabetes Care Package 
Outcomes
Outcomes of this work have been previously published with respect to primary care, 8 and some results are repeated here (Figures 2-5 rently, and a routine waiting time of around four weeks (urgent referrals are generally seen on the same day), despite the rapid rise in diabetes prevalence. Satisfaction surveys from patients undertaken yearly by the networks show high levels of satisfaction with care planning (which has been sustained at over 90% in recent figures), diabetes education and specialist diabetes services.
Inpatient diabetes care
Whilst community-based diabetes care in Tower Hamlets has improved over the last decade due to a partnership approach between patients, clinicians and other stakeholders, the same cannot be said until recently for inpatient diabetes services. National Inpatient Diabetes Audit (NaDIA) surveys have shown poorer outcomes and lower satisfaction levels with diabetes care when patients with diabetes are admitted to hospital. In particular, there were higher than average insulin and medication errors and poor staff knowledge of diabetes.
Using the Commissioning for Quality and Innovations (CQUIN) framework from 2013 to 2015 for extra resource, a multifaceted improvement plan was designed. An inpatient diabetes care plan was used, along with weekly consultant-led MDT/ward rounds, an updated designated diabetes drug chart and all inpatient trust policies were aligned to national policies. Outcomes were audited in 2015 following two years of implementation (Table 1) and showed a significant improvement in most key performance indicators, many of which exceeded the national average.
Therefore, a multifaceted approach to inpatient diabetes care along with focused extra staffing resources has led to a significant improvement in inpatient diabetes outcomes in Tower Hamlets, and the majority of parameters now significantly exceed national figures.
Lessons learnt and next steps
A decade ago, in the face of a "tsunami" of diabetes, our service was failing its patients and local clinicians who were exasperated by a poor secondary care service. Redesign of the service was necessary to enable upskilling of primary care professionals and to allow specialists to undertake specialist roles. The fundamental shift of the centre of gravity of diabetes care from a hospital-based service to primary care-based services has been attempted in many areas with varying degrees of success. 9 Our philosophy has been to try and improve services based on patients' wishes for a more holistic community-centred approach, underpinned by patient and professional education and specialist support for primary care clinicians. We believe the approach of ensuring rapid access to specialist advice (to a consultant or community-based DSN) has been fundamental to the success of our approach and has enabled trust to be built between patients, primary and specialist care. We have also aimed to develop a 'diabetes service without walls' where patients are at the centre of their care and can obtain advice and education rapidly at times of need. Rather than investing resources in more specialists in diabetes care, we have adopted the approach of building partnerships with local primary health professionals to enhance their skills in managing people with diabetes and offer them support when needed. The diabetes MDT has been fundamental to this model. The MDT enables relationships between specialists and primary care to be developed, and has enabled a significant reduction in referrals to specialist care in spite of a rapid rise in the prevalence of diabetes in the area. Close working relationships with primary care have also enabled our service to highlight areas where the service has needed to develop, such as inpatient diabetes, and bid for scarce additional resources in order to improve poorer services. Whilst we have seen an improvement in diabetes services and outcomes in the borough, major clinical challenges remain. In the face of the rapid growth in diabetes prevalence, primary care and specialist services are being put under increasing pressure to manage patients with more scarce resources. Newer methods of care, such as web-based consultations used elsewhere in East London, are being considered. 10 We recognise that services for complex patients such as those with significant renal problems (dialysis and renal transplantation) are lacking structure and coherence due to patients attending from many areas of East London. At the other end of the spectrum, services for pre-conception counselling and prevention of diabetes in those at high risk are areas that need urgent attention. We recognise that the latter has been a particularly neglected area since the transfer of public health services from the health sector to the local council. The greatest challenge that faces us in our local area -and, indeed, nationally -is to help develop services that will enable us to reverse the trend in the incidence of diabetes, particularly in high-risk groups.
